Structural analysis of the Neurospora mitochondrial large rRNA intron and construction of a mini-intron that shows protein-dependent splicing.
The gene encoding the Neurospora mitochondrial large rRNA contains a single group I intron of 2.3 kilobases that is not self-splicing in vitro. We showed previously that the splicing of this intron in vivo and in vitro is dependent on the Neurospora cyt-18 protein, mitochondrial tyrosyl-tRNA synthetase. In the present work, we carried out further structural analysis of the intron and constructed mutant derivatives of it in order to identify features that are either required for splicing or prevent it from self-splicing. Previous studies showed that the intron contains a large hairpin structure near the 5' splice site. By mapping RNase III cleavage sites, we identified this hairpin structure as an extended P2 stem. We construct a mini-intron of 388 nucleotides by deleting the 426-amino acid intron open reading frame, most of the 5' intron hairpin, and all of L8. This mini-intron shows the same protein-dependent splicing as the full length intron, but is still not self-splicing. Further deletions, which remove all of P2 or all or part of P4, P6, P7, or P9, inactivate splicing, suggesting that an intact group I intron core structure is required. Strengthening the P1, P10, or P9.0 pairings did not enable the mini-intron to self-splice. Our findings indicate that the inability of the mitochondrial large rRNA intron to self-splice reflects deficiency of a structure or activity required for cleavage at the 5' splice site, either in the intron core itself or in the interaction between the core and the P1 stem.